Objective: To analyze the clinical and epidemiological features of tuberculosis in children and adolescents in an infectious diseases reference hospital. Method: A documental and retrospective study was carried out with 88 medical files in an infectious diseases reference hospital in the state of Ceará. Data were analyzed by univariate, bivariate and multivariate approaches. Results: It was found that, depending on the tuberculosis type, its manifestations may vary. The logistic regression model considered only pulmonary tuberculosis due to a number of observations and included female sex (95% CI: 1.4-16.3), weight loss (95% CI: 1.8-26.3), bacilloscopic screening (95% CI: 1.5-16.6) and sputum collected (95% CI: 1.4-19.4) as possible predictors. Conclusions: Children and adolescents present different manifestations of the disease depending on the tuberculosis type that affects them. Knowing the most common features of each condition could enhance early diagnosis and, consequently, result in adequate treatment and care.
INTRODUCTION
Tuberculosis (TB) is a known tropical infectious disease and currently is the number one cause of death among the infectious conditions. In 2016, there was estimated 10.4 million new cases of TB all over the globe, and 6.9% of these cases were represented by people under 15 years old (1) . During the same year in Brazil, an incidence rate of 32.4 new cases of TB per 100 thousand habitants was identified. No data were available regarding manifestation in children or adolescents' (2) .
Only recently did the World Health Organization (WHO) begin publishing data from this specific group. Following WHO initiative, many countries started publication on the childhood results from their TB programs; however, information on the subject is still scarce and several questions have not yet been addressed. Challenges such as early and/or proper diagnosis, early treatment and adequate notification difficult the publication of accurate data (3) .
It is important to consider that TB in children varies from the adult manifestation of the disease in several ways. Some studies (4) (5) presented the differences between both types; for example, in children and adolescents, the history of contact is positive over 50% of the cases, contrasting with adults, which is negative. Although some clinical clues such as chronic cough and fever are present in both cases, children present weight loss or failure to thrive; and in adults, the weight loss is uncommon. Differently from adult TB, in children, hemoptysis is rare.
Even though little is known about the disease, the Brazilian literature still lacks in publications about this subject. One study reported that this difficulty in finding childhood cases occurs due to the many ways in which the disease is perceived, as well as the low number of professionals and few tools available for the task. All these situations can lead to underreporting of the disease (6) .
Furthermore, it is possible to identify that, depending on the Brazilian region, incidence of the disease may vary considerably and, as previously stated, this can be due to the unusual form that the disease appears in this particular group (7) . Because of this, it is very difficult to generalize the research results since the scenarios are completely different from each other.
By gathering these pieces of information, it can be seen that TB in children and adolescents is a serious concern, which brings the need for a qualified health team and appropriate care. Among health professionals, nurses are involved in several activities related to care towards people with such condition. Directly observed treatment, home visits and pre-and postconsultations are actions mostly focused on the nursing team (8) . Although much is known about TB and the importance of nurses in the management of this illness, nursing professionals still perceive the disease with stigma and fear, which contributes to distance towards patients (9) .
Nevertheless, considering the important role that TB has in the health-illness process of developing countries and its relevance when analyzing the scarce Brazilian publication about the disease in children and adolescents, the importance of conducting researches in this field is evident. Since TB in this age group is becoming more common, it is vital that health professionals, including nurses, know aspects involving TB in the young population. Thus, more knowledge on this area would give a clear vision to them about what features are expected in different TB types, which could enhance identification of the disease in early stages.
OBJECTIVE
To analyze the clinical and epidemiological features of tuberculosis in children and adolescents in an infectious diseases reference hospital.
METHOD

Ethical aspects
This research was submitted to the Brazilian Platform of Research Involving Human Beings and was approved by its Ethics Committee as well as by the hospital in which the research was conducted. Confidentiality was guaranteed to each person whose medical file was used, and only data that were relevant to this study was gathered as established in the 466/12 resolution of the Brazilian National Health Council.
Design, location of the study and study period
This documental and retrospective study used medical files to investigate the characteristics associated with TB in hospitalized children and adolescents. The research was conducted in a tertiary healthcare hospital, located in the municipality of Fortaleza, a reference in treating infectious diseases in the state of Ceará, Northeast Brazil.
Most of its patients are from Fortaleza, but there is also a number of them from countryside cities and even people from other states. It is also an institution for teaching and research purposes. There are different types of services offered in the hospital, such as intensive care, outpatient following, and services directed to specific groups such as children and adolescents. The hospital's pediatric unit admits people from zero to eighteen years with infectious conditions requiring a specific health assistance.
Moreover, this institution also has an area destined to file all records known as Medical and Statistical Archive Service. It was developed to properly allocate the files and use them for further case investigation and outpatient following. It is also used for scientific reasons, under the ethical committee approval, the researchers can access them and retrieve necessary data.
This study was conducted in the Medical and Statistical Archive Service from June to July 2016.
Population and sample
All medical files from people aged zero to eighteen years that were hospitalized to receive treatment for any type of TB from January 2010 to December 2015 available during data collection period were included. No medical file was excluded from data collection.
The decision for this age range was given by the Brazilian Statute of the Child and Adolescent (In Portuguese: Estatuto da Criança e do Adolescente -ECA). The document considers a child a person until 11 years and 29 days old, and a person from 12 to 18 years old is considered an adolescent (10) .
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Study protocol
At this service, it is possible to find books that are annually made, called "Discharge and Deaths Book" (In Portuguese: Livro de Altas e Óbitos), containing the first information for each person hospitalized such as name, age, sex, final diagnosis, outcome and medical file number. Only age and final diagnosis were taken into consideration, since only the files from people with TB aged until 18 years were able to participate in the research. Thereafter, the numbers of each medical file were used to find the records and start data collection.
A total of 88 medical files was found that fit the previously cited criteria and were thus used to have their data extracted. In this part of the research, a structured instrument developed by the authors was used to gather information. This instrument covered different features that were hypothesized as being associated with the disease (sociodemographic, clinical, laboratory and outcome).
Analysis of the results and statistics
This paper covers features associated with TB in children and adolescents that included several different aspects. For such, all the clinically important variables passed by statistical analysis with the different TB diagnosis, which were also found in the files.
The variables were analyzed using the application SPSS version 20.0. Univariate, bivariate and multivariate analysis were performed in this study. Firstly, descriptive statistics was used, mostly by using absolute and relative frequencies of the variables. Afterwards, all nominal variables were associated with the different TB diagnosis; for this, the chi-square test was performed (or Fisher's exact test when there were less than five observations in the cells), statistical significance was considered when P<0.05. For the multivariate models, performed logistic binary regressions were performed considering the outcomes of TB diagnoses. For this, we considered the results of P<0.20 and integrated them into the first models for each diagnosis; however, only those with P<0.05 remained in the final model. For bivariate and multivariate approaches, it was also considered a 95% Confidence Interval (95% CI).
RESULTS
During January 2010 to December 2015, eighty-eight children and adolescents were admitted to the institution to treat TB; thus, these number medical files were used for the research. In this research, it was considered two different age ranges (≤10 years old and >10 years old) because, for the Brazilian Health Ministry, from 10 years old, TB is similar to the adult form of the disease (11) . From them, it was possible to see that 56% of the children and adolescents were male, 73% pardo 1 , 69% from the countryside, and 84% with more than 10 years old. The most common diagnosis was pulmonary TB (59%), followed by extrapulmonary TB (25%), mixed type TB (13%) and drug-resistant TB (3%).
The description of the features associated with diverse TB types is presented in Tables 1 to 4. In Table 1 , it can be seen the features associated with pulmonary TB. Being female, presenting expectoration, weight loss and performing bacilloscopic screening with sputum were associated with the previously cited condition. Highlighting that the female sex had almost three times more odds of pulmonary TB and manifestations such as expectoration and weight loss were almost five times more associated with the pulmonary manifestation of the disease.
1 Brown-skin color The next table (Table 2) shows the features associated with extrapulmonary TB. Statistical significance was found for expectoration, weight loss, previous TB treatment, bacilloscopic screening and sputum collected as protective factors, but it is important to note that they are in this situation because they are risk factors to pulmonary TB. Being from Fortaleza and performing the tuberculin skin test are positively associated with extrapulmonary TB. Moreover, it was not possible to calculate both odds ratio and 95% confidence interval to lymph node changes due to the values in the matrix; however, the six patients that presented such a condition were diagnosed with extrapulmonary manifestation. Therefore, such condition was considered as a possible predictor of extrapulmonary TB.
In Table 3 , we presented the results of the mixed-type TB, in other words, both pulmonary and extrapulmonary TB. In this case, being pardo was considered as protection factor, so people with other skin colors have more odds of this disease. Only HIV had a positive association with it (p=0.004) with high odds to this TB type (around 14 times). Table 4 presents data of drug-resistant TB in children and adolescents. It was not possible to find statistical significance to resistant forms of TB, but previous TB treatment nearly approached a significant contribution to developing resistance to medication (p=0.06, 95% CI: 0.98-1.21). Although it is not a positive measurement, it should be taken into account for this specific type of TB. 0.05 and remained in the logistic regression model. All of them had a positive association with the outcome pulmonary TB, evidenced by Exp. B higher than 1. Therefore, these variables are possible predictors of pulmonary TB in children and adolescents. In Table  5 , it is possible to identify the final model of logistic regression. Due to the number of observations, only pulmonary TB was considered when performing binary logistic regression. After analyzing the variables, female sex, weight loss, bacilloscopic screening and sputum collected presented a p value lower than 
DISCUSSION
In this study, different TB types were found, the most common type was pulmonary (59%), followed by extrapulmonary (25%), mixed (13%) and drug resistant (3%) forms. Similarly, different studies reported pulmonary TB as the majority of the infections, followed by the extrapulmonary type, and data on drug-resistant TB are still underestimated (12) (13) . Different from this, a study in Uganda showed extrapulmonary TB as the most prevalent form (14) . Moreover, in a study (15) conducted in Spain, it was possible to see that 18% of the pediatric TB forms are extrapulmonary, which are more common in this group compared with the adult population.
This study found an association of female sex, expectoration, weight loss, bacilloscopic screening and sputum collected with pulmonary TB. Even though fever did not present a statistical association with pulmonary TB, it was one of the most prevalent in the group and may be considered when investigating TB. A study in Taiwan presented that fever and/or cough are indicators of TB. When there is the inclusion of recent weight loss and contact with a smear-positive patient, a more consistent investigation for TB can be performed (16) .
In a study conducted in Salvador and Manaus (17) it was possible to identify that when TB is diagnosed in people under 10 years old, the symptoms and the positivity rate in the bacilloscopic screenings are less common; moreover, the transmission does not happen as occurs in adults. Starting from 10 years old, particularly from 15 years old, the TB symptoms are very similar to adult ones, which can contribute to perpetuating the transmission chain.
The evaluation of TB in children occurs after presenting suggestive symptoms (coughing, fever and weight loss, as identified in this paper) or as contact with index cases (18) (19) . Moreover, there is also evidence of transmission among school pupils who share activities with an index case on a regular basis (20) . Subsequently, in order to obtain a faster and more precise diagnostic, new models are being developed such as those found in Bayesian approaches or new criteria methods (21) (22) .
Some studies (4) (5) 12, 23) showed that the percentage of children with extrapulmonary TB is higher than the adult population, whereas adults with TB of extrapulmonary type is over 10%, children and adolescents presented results ranging from 25% to 30% of all TB cases. We found conditions as being from Fortaleza, change in lymph nodes, and tuberculin skin test are somehow associated with extrapulmonary TB.
In Campina Grande (24) , it was possible to identify that 14.5% (n=31/214) of the cases of extrapulmonary TB in people from 0-19 years old, and 8.8% of the cases were in people under 15 years old. A study (25) conducted with indigenous and non-indigenous children in Rondônia estimated 22.1% of the children developed extrapulmonary condition (mostly by the group of non-indigenous children from five to nine years old). The most common sites of extrapulmonary infections were pleural (44%) and peripheral lymph nodes (24%).
Contrasting with this study, a Spanish investigation showed HIV as the main risk for extrapulmonary TB, but presented the changes in lymph nodes as the most frequent site as well as a Colombian and Saudi Arabian study. And yet, a meta-analysis reported that even though there is an association between HIV and extrapulmonary TB, it can be weak due to the lack of diagnostic standards (26) (27) (28) (29) .
Additionally, when comparing both pulmonary and extrapulmonary TB, it was found that being female is a risk factor for pulmonary TB. Studies showed uncertainty on age-related TB as well as this one. Residents of rural areas are more likely to develop extrapulmonary TB. Classical TB symptoms (fever, cough, malaise and weight loss) are commonly found in the pulmonary manifestation of the disease, and the diagnostic rate is higher in the pulmonary group. In contrast, drug-resistant forms are more common in extrapulmonary TB (30) (31) (32) .
HIV plays a relevant role in TB pathogenesis by increasing the risk of developing TB disease from a latent state. In the case of this study, it was associated with mixed-type TB with an odds ratio around 14-fold. However, several studies have been investigating the importance of the childhood HIV/TB coinfection and its relevance to public health. They showed a TB risk varying from 20 to 30-fold to those infected with HIV and predicted that up to 5% of the children with TB were also HIV positive (33) (34) (35) .
Developing countries also have an elevated incidence of the disease. For instance, it was estimated a TB incidence of 23 per 100 children living with HIV in South Africa; on the other hand, in developed countries, such as the USA, such estimation only reached 0.61 per 100 children (35) . Mortality of HIV/TB coinfection was estimated at around 31,000 in 2015 (36) .
In Brazil, the HIV/TB also plays a relevant role in children and adolescents. A time series study identified that, from 2002 to 2012, when considering only TB infection, the incidence rate for the group of 0-9 and 10-19 years old was declining. When analyzing the coinfected cases, however, there was a decline only in the 0-9 years old group, and the 10-19 years old group presented an increasing incidence (37) .
Appart from that, drug-resistant TB is a global concern and a challenge to TB management programs. Children and adolescents are part of a group of interest because their compliance with the drug regimen is dependent on external factors such as parental drug administration.
Other factors are linked to drug-resistance, such as treatment abandonment. A study conducted in Recife showed that, from the 55 cases of TB in people from 0 to 19 years old, seven presented treatment abandonment (almost 13% of them) (38) . Another point that can lead to abandonment, and consequently drug-resistance, is the adverse effects that medication brings. In Rio de Janeiro it was possible to find side effects in 22.2% of the people from 0-19 years old (39) .
Resistance can be verified when TB treatment shows initial improvement of the condition and, after a period of time, depletes response to such treatment (16) . A study presented large data from WHO Anti-Tuberculosis Global Project and concluded that the number of children with drug-resistant TB is largely unknown and underreported. In Brazil and other Latin-American, African and Asian developing countries, for example, data were not reported (40) .
Equally important, contact with TB patients is also a point of interest since its association with TB is evident. Risk increases if the contact has smear-positive sputum, the subject is female and sleeps in the same room as the infant; and, more importantly, if the contact is malnourished (41) . The literature stresses the importance of checking the BCG vaccination (Bacillus Calmette-Guérin) during childcare visits until six months, as well as the importance of knowing the characteristics of childhood TB (42) . These actions reinforce the important roles of health professionals, mostly nurses, in managing TB programs by breaking the disease transmission chain.
Limitations of the study
The main limitation of this study was using secondary data that was poorly registered in some medical records. Variables firstly thought for this study were removed because data could not be completely analyzed due to a high amount of missing values. Moreover, handwriting of some health professionals was difficult to interpret when files had their data recorded in paper. Because of these factors, generalization can be a challenging task.
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Contributions to the field of nursing, health or public policy
Regarding the study, it was possible to comprehend that TB in children and adolescents vary in its manifestations. In the clinical practice, nurses can have one more approach when examining the group, by understanding the difference in the findings that each condition brings. It is also important to note that health professionals will be able to think in extrapulmonary manifestations due to the high incidence of these manifestations in the studied population. Therefore, nursing care can be more centered on this specific population.
CONCLUSION
In this study, many features associated with different TB diagnosis in children and adolescents were identified in a tertiary health care institution. Some of the characteristics need to be highlighted due to their difference from the adult manifestation; for example, the female sex in pulmonary TB, lymph nodes alterations and tuberculin skin test in extrapulmonary TB, and the high influence of HIV infection in the manifestations of mixed-type.
Moreover, by knowing the characteristics brought up by this investigation, it is possible to highlight the main points associated with TB in this group, giving a clear view of the problem in order to be further addressed. After understanding the clinical and epidemiological conditions regarding TB in children and adolescents, it can be seen that, even though TB is a well-known disease, it may manifest differently in the younger population. Therefore, health professionals would be able to identify the disease and its type earlier as well as to provide rapid and correct treatment to the population affected by this condition.
